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thirty or forty of these shooting bodies. The display was small, 
compared with that of last year; yet it was sufficient to render it an 
object of interest, The temperature, the stillness of the atmosphere, 
and the clearness and serenity of the sky, were very similar to the 
appearance last year.” tCL*” 

Bond county, hL, Dec. 15, 18% 
2. From Charles B. Goddard, Esq., Zanesville, Ohio.-Addressed 

to Professor Silliman. 
“Dear Sir,- On the morning of the 13th November last, a female 

servant in my tamily witnessed a meteoric appearance, similar to 
that so generally seen at the same period of 1833. It was not so 
extensive, nor did it endure so long. She communicated this tormy 
wife on that day, and I questioned her respecting it I have no 
reason to doubt her veracity.-Zuneswille, Aug. 12,1835.” 

3. From Mr. A. K. Wright, member of the Theological Seminary, 
Andover, Mass.-Addressed to Prof. Olmsted. 

“Dear Sir ,-It may be interesting to you to know, that the meteo- 
ric exhibition was noticed here this year, as well as in other parts of 
the country.- JZndover, Dec. lOlh, 1834.” 

4. For the observations made at New Haven, and at West Point, 
see American Journal of Science, for January, 1835. 

Remurks. 

1. My respected friend, Professor BACHR, has collected and pub- 
lished in the last number of this Journal, a long list of testimonies 
of those who cl.Yd not see the foregoing meteoric exhibition, derived 
from sentinels at military posts in the United States. The prece- 
ding statements show that there were many, on both sides of the 
water, who did see it, as well as the New Haven observers. Sailors 
are better observers of celestial phenomena than soldiers. Stars must 
fall thick and bright, to surprise the vigilance of a sentinel in time of 
peace. 

2. Whereas, the American Philosophical Society ordered it to be 
entered on their records, “that no unusual meteoric display was seen 
at Philadelphia on the 13th November, 1834,” it is to be presumed 
that, with the impartiality expected from learned bodies, they will 
also record the fact, that such a display uraa seen at various other 
places, in both hemispheres, 

&!eteOTiC Observations made oil and about the 13th of November, 
1834. By A. D. BACHE, Professor of Natural Philosophy and Cbe- 
mistry in the University of Pennsylvania. 

TO PROFRSSOR SILLIMAN. 
Sir,-On Saturday the 5th instant, my notice was drawn to a para- 

graph which I supposed to be from the pen of our mutual friend, Prof. 
Olmsted, calling attention to the Zodiacal light then visible for some 
hours before sunrise, and suggesting a query in regard to its connex- 
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ion with “Falling stars” and to a change in its appearance on or about 
the 13th of November. This induced me at once to commence a se- 
ries of observations, which was continued until the 19th instant, and 
on the morning of the 13th, the number of observations and their du- 
ration were increased. 

Having witnessed the remarkable meteoric phenomena of the 13th 
of November. 1833, and having been engaged during the summer, in 
conjunction with my friend Mr. Espy, in observing meteors, I felt 
competent, as far as experience could render me so, to the task which 
1 had undertaken. The conclusions to which my observations have 
led, and in which I feel entire confidence, are, that al Ihe cily of i%i- 
Iadelphia there occurred on the 13th of November, 1854, no remarka- 
ble display of meteors oJ’ t/be kind witnessed in 1835, and that there 
was probab& no similur occurrence on those mornings which were clear 
just before and after the 1 Slfb itlsl. 

The observations upon which I base these conclusions are as foi- 
lows:- 

SuntkztJ Morning, Nov. 3, 3, A. M. at Holmesburg. 10 miles N. E. 
from Philadelphia, I observed the Zodiacal light which extended as 
described (in the paragraph to which I have before referred) from 
the horizon, in an illy defined, nebulous light. The night was cloud- 
less, and the moon had set. Wind S. W. 

Monday Morning, Nov. 10, at Philadelphia. I observed at about 
3 A. M. and again at 4 A. M., but there was a haze which obscured 
the zodiacal light. After ihe sun rose the sky clouded over. One 
very brilliant meteor to the west at the time of the second observa- 
tion. 

Tuesday, Nov. 11, was cloudy, and there was rain with the wind at 
s. w. 

Wednesrlay, Nov. 12, about 3; A. RI., a low stratus occupied the 
place of the zodiacal light. At 14 A. M. the sky was clear and the 
light brilliant, its general appearance as on Sunday. No meteors in 
S E part of the sky in 15 minutes. 

T’hurscfay, Nov. 13, 1211 10’ A. M. air 41Q Fahr. Dew point 374”; 
sky clear. No meteors. Wind N W slight. 

lh 5’ A. M. at the close of the observation. Air 40°, sky more 
hazy to W. 

2/b 40’a 2/b 55’ A. M. Air 381, dew point 35, sky very clear, no 
haze. Three meteors in ten minutes looking to S E out of the way 
of the moon. Moon sets at 3/140’. 

3/a 50’ to 4/1 10’ A. M. Air 34’. The whole lower air is near to 
the dew point, and therefbre hazy. The zodiacal light is obscured. 
Seven meteors in fifteen minutes. Moon has set. 

5/b 15’ a 5h 30’ A. M. Air 3-l”, dew point31O. Twilight has be- 
gun. Five faint meteors in hnlfa minute, and then very rare. Three 
after those five in about tifteen minutes. 

The appearance of these five meteors in such rapid succession, im- 
pressed me with the idea that an unusual meteoric display might be 
about to commence or had commenced; the paths of three of these 
when produced seemed to meet nearly, two of them I could not bring 
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to the same point with the other three. After waiting some time for 
other meteors to confirm or refute the impression made as to direc- 
tion, by those just referred to, a meteor passed considerably to the S 
of the zenith, its track, when produced, passing very much below the 
apparent radiant of the first three, and subsequently one to the north 
of the first three; its track passing also below the same point. 

In reviewing the observations of this morning, the only remarkable 
occurrence of meteors is that noted between 5/h 15’ A. M. and 51130’. 
But this was neither in degree nor in kind like a porfion of the mete- 
oric phencimena noticed in November, 1833. The lowest estimate 
which could be made with any probability of accnracy, of the num- 
her of meteors falling in half a minute in one third of the heavens, 
on the 13th of Nov. 1333, so far exceeds the number observed on 
this occasion, as to admit of no question in regard to the degree;.and 
again, including the five which fell in rapid succession, there were 
but eight meteors seen in fifteen minutes, a number entirely insigniti- 
cant when compared with the numbers which fell in that time a year 
since; and further there was not even a sensible uniformity in their 
rate of fall, since after those five were seen, but three occurred in 
fourteen and a half minutes. These meteors were not similar in 
kind, to those of Nov. 1833, for the paths of two of the five did not 
meet at what appeared to be the approximate radiant of the other 
three, and the tracks of two passed very much below this approxi- 
mate radiant point. 

These meteors were similar both in degree and kind to or&my 
meteors. In the observations made by Mr. Espy and myself, we no- 
ticed frequently that meteors succeeded each other so rapidly that 
one obserrer could not distinct/y trace their courses; sometimes ap- 
pearing to come from the same point, at others in paths very vari- 
ously directed. To a circumstance of this kind the five quickly suc- 
ceeding meteors, two of which had not a common radiant point with 
the others are to be referred. In regard to the average frequency 
of eight meteors in fifteen minute s, as shown before half past 5 A. M. 
our observations made in the summer, and during the early part of 
the evening, when meteors are comparatively rare, have given six 
meteors in nine minutes and a half, five in ten minutes, four in ten mi- 
nutes, &c. And this in about one fifth part of the sky to which we 
purposely limited our view, whereas on the 13th of Nov. my view 
was extended over at least one third of tbe hemisphere, 

They were also similar in kind, their paths being in directions 
which when produced appeared to meet in very different parts of the 
heavens. 

I continue the detail of observations, which are, however, from the 
generally unfavourable state of the weather, of inferior interest. 

&At 10 P. M on the 13lh. _4ir 46O, dew point 35+O. Wind W. 
Light fleeces over the moon. 

2vov. 14th. From about 3h 40’ to 4h A. &I. a haze obscured small 
stars to about 20” from the horizon, those of 3d and 4:h magnitude 
were however distinctly visible. Moon up. Two meteors in twen- 
ty minutes. At 4 o’clock the haze thickened and mottled cloudo 



372 Meteoric Observations of Nov. 13th, 1834. 

(dark cumulus),came over from the west. Wind W faint. At about 
8 A. M. began to rain. At lo+ P. ha. Rains, wind W and N W. Air 
50”, dew point 45O. 

Nov. 15111, 3 A. M. A white and very thick haze obscured the 
sky. il P. M. Snowing, air 24”, dew point 15$0. 

_wov. 16th. 3$ ,4. M. Snowing. 
Nov. 17th. 5 A. M. cloudy. At 86 A. M. Hailing, air 31°, dew 

point 23;, wind N E. 
Nov. l&h, 14 A. M. Raining. 
Nov. 19118. 1; A. M. Sky clear, moon up, no meteors visible to 

S E in ten minutes. Horizon clouded. Clouds coming up from N W. 
3 A. M. Sky covered with dark cumulus. 

The foregoing observations are extracted from my journal, and 
the-comments upon them are introduced for the sake of showing as 
far as is necessary the train of reasoning which has led to the conclu- 
sion stated in the beginning of this note. 

It will be interesting to have inl’ormation on this subject from dif- 
ferent quarters ofour country as having a direct bearing upon the 
explanation of the meteoric phenomena of last year. 

~-~ 

Meteors on the morning of Nov. 13&h, 1834. By ALEXANDER C. TWIN- 
ING, Civil Engineer. 

For a few days previous to Nov. 13th, of the present year, I was 
on the watch for extraordinary phenomena in the atmosphere and 
sky; without however observing more than this one, that on the 
morning of Nov. 9th, the zodiacal light was more brilliant in the 
east, than I remember ever to have seen it before. This was per- 
haps owing to the great clearness of the atmosphere. 1 noticed it at 
twenty minutes before 5 o’clock, A. M., and it extended at that time 
as high as the nebula in Cancer. 

On the morning of the 13th I made observations in the open air, for 
a part of the time between one and two o’clock. Although I saw in 
the moonlight, one meteor of considerable brightness, I was satisfied 
very soon that nothing uncommon was visible at that hour and ceas- 
ed observing. Again, soon after four o’clock, the moon having set, 
1 took a station out of doors. At that lime there was evidently an nn- 
usual number of meteors. They appeared, for the most part, lower 
in altitude than 30°; they might be seen in either quarter of the he- 
misphere; their colour was reddish, and their apparent magnitude 
very uniformly about that of the plane: Mars. Their flights were ge- 
nerally not more than 8 or IOQ in length; but one which passed nearly 
in my zenith, shot through as much as 20Q. They were generally 
attended with trains of several minutes in breadth. Of these I ob- 
served but one that continued as long as three seconds. In the course 
of twenty-five minutes, as nearly as 1 could judge, I counted thirty of 
these meteors; and I estimated, from this time and number, and the 
portion of the hemisphere which my sight took in, that they were 
appearing at the rate of four in a minute, 


